Patterns of activation and deposition of platelets exposed to the polymeric surface of the paclitaxel eluting stent.
The interaction of platelets with the polymeric surface of drug eluting stents has not been fully described in the literature. Our aim was to analyze the patterns of activation and deposition of platelets exposed to two different stent platforms; (a) the polymeric surface of the paclitaxel eluting stent (Taxus((R)) stent, PES,) and (b) the metallic surface of a stent with identical structural design (Express((R)) stent, BMS). Platelet activation was tested by deploying stents in an in vitro flow chamber model. Anticoagulated blood of 25 healthy volunteers was circulated (flow rate 10 ml/min for 60 min) into the flow chamber system. P-selectin expression, glycoprotein IIb/IIIa activation (PAC-1 binding) and platelet-monocyte complexes (PMC) formation were evaluated at 0, 10, 30 and 60 min. Surface platelet deposition was assessed by surface electron microscopy in stents implanted in the in vitro system for 60 min and in stents implanted in normal porcine coronary arteries for 24 h. Platelet activation evaluation showed a higher P-Selectin expression (92.9% of baseline in PES versus 68.3 % in BMS, P = 0.01) and higher PMC formation (125.7 % of baseline in PES versus 75.6% in BMS, P < 0.01) in the PES compared to the BMS control group. PAC-1 binding levels did not differ among groups. In the in vitro study, SEM analysis of the stent surface showed no statistical differences on platelet deposition between the groups. In addition, presence of proteinaceous material was more frequently seen on the BMS group (moderate to complete coverage = 80% in BMS versus 26% in PES, P < 0.01). In the in vivo study, complete platelet coverage was similar between groups (PES = 7% versus BMS = 8%, P = NS). However, there was an overall trend towards less platelet deposition on the BMS surface (mild and moderate coverage = 83%, 9% in BMS versus 49%, 44% in PES, P < 0.001 for both) but thrombus formation was not observed in either group. The polymeric surface of the PES appears to induce a higher degree of platelet activation and deposition compared to the BMS surface. The biological implications of these findings on the patterns of vascular healing need to be further studied in vivo. Condensed Abstract The interaction of human platelets with the surface of drug eluting stents has not been fully characterized. Patterns of platelet activation and adhesion were evaluated in vitro and in vivo after exposing platelets to the surface of the paclitaxel-eluting stent and identical bare metal stent. The degree of PMC formation and P-selectin expression was increased in PES compared to BMS. In the in vivo study, complete platelet coverage was similar between groups. There was an overall trend towards less platelet deposition on the BMS surface, however, thrombus formation was not observed on either surface. The polymeric surface of the PES appears to induce a higher degree of platelet activation and deposition compared to the BMS surface.